Economic and non-economic benefits of protected areas were assessed in 58 national parks in the Dinaric Arc of Europe, involving over a thousand local people and identifying major economic benefits from tourism, rural development and water. The study used the Protected Area Benefits Assessment Tool in stakeholder workshops in all the parks studied. The results are being applied to improve protected area management and enhance collaboration with local stakeholders. The Dinaric Arc includes parts of eight countries in south-eastern Europe. While being one of the continent's most important areas for biodiversity conservation, it is under intense pressures from development and many of the region's protected areas are underfunded and undervalued. Understanding the full range of values and benefits of protected areas to stakeholders provides a good basis for developing management and policy responses and has proved popular with both governments and donor organizations. The results suggest that protected areas already provide significant economic benefits to local people in the region, often in places with few other options, and that further utilization of many ecosystem services is possible without undermining protected area objectives and effectiveness.
INTRODUCTION
The environment provides many resources that can be used to provide ecosystem services, subsistence resources, economic benefits and less tangible benefits such as spiritual peace or mental well-being. To help understand the interactions between humans and their environment, the United Nations Millennium Ecosystem Assessment (MEA) classified four categories, or services, relating to ecosystems that are of direct or indirect benefit to humans:
 Provisioning services which enable people to make a living (e.g., fisheries and forestry, both subsistence and commercial).
 Services which support human life (e.g., potable water and clean air).
 Services which regulate other important ecosystems (e.g., mangroves that act as a nursery for juvenile fish).
 Services of cultural significance or which provide opportunities for recreation (e.g., sacred sites and walking trails) (MEA, 2003) .
The primary goal of any protected area is to maintain its natural values (Dudley, 2008) . If carefully planned and well managed these same values can provide a range of ecosystem services capable of benefitting diverse stakeholders. Knowledge of values and benefits can lead to a better overall understanding of how protected areas contribute to local and national well-being and economies and enhance relationships between local people and protected area managers (Stolton & Dudley, 2010) . Protected area assets can also, if properly managed and sustainably utilized, provide economic returns far above the level of investment needed to maintain them (Balmford et al., 2002) . But to do this the benefits need to be understood and their contribution assessed.
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Ecosystem valuation is the process of expressing a value for ecosystem goods or services . These values can be articulated in a variety of ways, from economic to intrinsic values and can be conducted at different spatial scales, from local (e.g., individual sites) to larger scale assessments (e.g., regions or biomes) (Kettunen & ten Brink, 2013) . The Protected Areas Benefits Assessment Tool (PA-BAT) has been developed to help collate information on the full range of values from protected areas and the current and potential benefits (both economic and intrinsic) of individual protected areas from ecosystem services (Dudley & Stolton, 2009 ) using a participatory approach. This paper discusses the implementation and results from using the PA-BAT in 58 protected areas across the Dinaric Arc region of south-eastern Europe; the largest use of this tool to date.
THE STUDY AREA
The Dinaric Arc includes parts of eight European countries: Albania, Bosnia and Herzegovina, Croatia, Kosovo 1 , Former Yugoslav Republic Macedonia, Montenegro, Serbia and Slovenia (figure 1) in southeastern Europe. Covering approximately 320,000 km 2 , and with more than 6,000 km of coastline, the region includes the Dinaric Alps (after which the region is named) and the Adriatic Sea (the northernmost arm of the Mediterranean Sea).
The Dinaric Arc is particularly important for biodiversity conservation with high floristic diversity and endemism in landscapes which persist in few other areas of Europe. The region includes large areas of natural forest, preserved flood plains and free-flowing rivers, unique large-scale karst limestone landscapes with associated high diversity of cave fauna and large areas of traditional land uses and agricultural systems, with associated agrobiodiversity (Republic of Albania, 2014; Republic of Bosnia and Herzegovina, 2014; Republic of Croatia, 2014; Republic of Kosovo, 2011; Republic of Macedonia, 2014; Republic of Montenegro, 2014; Republic of Serbia, 2014; Republic of Slovenia, 2015) . The region includes the most extended network of subterranean rivers and lakes in Europe, as well as wetlands of international importance. Important stopover and wintering sites for migrating birds include the Neretva delta (Bosnia and Herzegovina/Croatia) and Skadar/Shkodra Lake (Montenegro/Albania), which also has important nesting populations of endangered bird species, such as Dalmatian pelican (Pelecanus crispus). Inland, large carnivores (including wolf (Canis lupus lupus), lynx (Lynx lynx) and brown bear (Ursus arctos arctos)) use the Dinaric mountains as an ecological corridor between the Alps and the mountains of south-eastern Europe. The Eastern Adriatic coast has hundreds of islands and diverse coastal/marine ecosystems, which are feeding and breeding grounds for cetaceans, sea birds and marine turtles, and include unspoilt tracts with limited mass tourism development. Low-intensity farming practices have created semi-natural habitats which integrate forest, pasture and croplands and support a unique set of species (Glasnović et al., 2009 ).
Many of the most important natural areas in the Dinaric Arc are protected in national parks and nature parks. These cover nearly 20,000 km 2 of land and 750 km 2 of sea. Most also contain resident or nearby human populations, who derive direct benefits from the areas, and the ecosystem services also benefit more distant communities. However, an understanding of these values and associated benefits is low, even among protected area staff. Most protected areas are underfunded and their management approaches sometimes lag behind the professional standards in other countries (e.g., Glasnović et al., 2009) , in particular concerning the role of local communities in site management.
The aim of the study was to provide locally sourced, credible information on the economic and non-economic importance of in-situ conservation in the region and the potential for increasing these benefits whilst ensuring effective biodiversity conservation. The objective was to use the results of this assessment to improve protected areas management and enhance collaboration with local stakeholders. Although, some site/country specific economic valuations have been published (e.g., WWF, 2011; Spurgeon et al., 2009; UNDP, 2011; Flores & Selimi, 2013; Flores & Ivicic, 2011; Emerton, 2009; UNEP, 2016; UNDP-GEF, 2015) , no previous regional stakeholder analysis had been attempted and the results of existing assessment have had little practical impact in the protected areas studied. Given that the Dinaric Arc is under intense pressures from development (e.g., Glasnović et al., 2009) , the values and benefits of the region's protected areas urgently need to be understood and secured.
The Protected Area Benefit Assessment Tool (PA-BAT) was chosen as it is the only tool currently available which assesses stakeholder opinions of benefits. Its dialoguedriven approach was developed specifically to counteract the challenges many protected area managers face when data-driven approaches to assessment provide detailed cost and benefits analysis but little practical guidance on how to use this data. Once such a locally-driven process has been completed the need for more precise data can also be assessed and prioritized, thus ensuring any future assessments, such as detailed economic assessments (e.g., Kettunen & ten Brink, 2013) , are precisely focused on the needs of the protected area.
METHODS
The PA-BAT methodology was implemented in 58 protected areas across the eight countries in the Dinaric Arc region between 2011 and 2014. The methodology was implemented in all the national parks in the region and in total implementation covered over 70 per cent of all the national and nature parks. Of the protected areas included in the study, 45 were in remote mountainous forest areas, six were marine protected areas (reflecting the terrestrial bias of protected areas in the region) with other sites in areas dominated by freshwater (floodplains, lakes and waterfalls).
Before implementation, the PA-BAT was adapted for use in the Dinaric Arc. Each question and stakeholder group was reviewed and adaptations were made to ensure that the tool was relevant to the region, e.g. indigenous peoples were removed as there are no indigenous peoples in this region, and two new groups, scientist/experts and civil society organizations (e.g. hunters, fishers and sports associations), were added according to the value assessed. (see figure 2) . Information on ecosystem services was collected through facilitated, participatory workshops. The workshops were held locally to the protected area and notice of the meeting and/or invitations were distributed widely to ensure relevant participants were invited. During the workshop, participants were asked to assess the economic and noneconomic value for a range of ecosystem services (see box 1) against a range of stakeholder groups (see figure 2 ). Assessments were selected from six possible values: 1) no importance; 2) minor or 3) major non-economic benefit (e.g. subsistence value, aesthetical value, cultural or BOX 1: THE PA-BAT STRUCTURE The PA-BAT assesses the importance and values of all forms of legal resource use in a protected area (illegal resource use is usually identified in threat analyses and management actions are developed accordingly) and the benefits (both economic and non-economic) which accrue, or could potentially accrue, from these values. The assessment has two parts: an information sheet records basic details about the protected area and 24 datasheets record types of benefit; recipients of benefits; and qualitative information about their importance. The datasheets record the full range of protected area ecosystem services (de Groot et al., 2002) organized around nine main groups: nature conservation; protected area management; food; water; culture and spirit; health and recreation; knowledge; environmental benefits; and materials. Additional values can be added if they emerge from the discussion. 
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BOX 2: CASE STUDY TELAŠĆICA NATURE PARK, CROATIA (INTERPRETATION OF FIGURE 2)
Telašćica Nature Park is situated in the central part of the eastern Adriatic coast on the southern side of the island of Dugi Otok. There are no inhabitants inside the protected area, thus there are no results for the first stakeholder group in figure 2. The local community living on the rest of the island represents locals living around the protected area. Locals have minor benefit from the recreational opportunities in the protected area while they have major economic benefit from the tourism activities (e.g. renting houses, working in the tourism sector, etc.) and they also see potential for further economic benefits from tourism.
The national population recognize Telašćica Nature Park as a touristic destination but it is not as important as some other Croatian national parks and it is not a major revenue earner in terms of GDP. Scientists and experts have conducted a few studies mainly regarding tourism in the protected area; and this has resulted in some income for them. Civil society organizations, in this case sports clubs (divers) and local cultural associations, receive major noneconomic benefits from the protected areas as their work and cultural heritage can be presented to a wider audience. They also have major economic benefit from tourism related activities (e.g. renting sports equipment and services, selling local products) and they also see potential in gaining more income from marketing local products.
The business sector (e.g. local tourism agencies) sees some non-economic benefits from tourism and recreation on the island but their main focus is an economic one. At present, the local business sector has only a minor economic income because agencies from outside of the island run most enterprises and gain the majority of the tourism income.
Government (e.g. the tourist board/managers of the protected area, etc.) recognized tourism as a non-economic benefit although the main focus of protected area management is nature conservation; nonetheless, they see potential in improving current tourism practices. Managers of the protected areas receive major economic value from tourism related activities because they charge entrance fees mainly to nautical tourists, and this funding provides a major part of their budget. They also see potential in improving the tourism offer. The international community, mainly tourists from other European countries, recognize Telašćica Nature Park for its tourism and natural values, as Telašćica is on the majority of national touristic brochures and is represented at international tourism fairs, etc.
Key: + minor benefit, ++ major benefit, € minor economic benefit, €€ major economic benefit, P potential benefit, blank boxes relate to stakeholders not being relevant or the benefit being of no importance or potential.
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religious value, etc.); 4) minor or 5) major economic benefit; and, if appropriate, 6) potential benefit (see figure 2 ). Symbols were used to record the group's final assessment decision, achieved through discussion and consensus. These decisions were then projected onto a screen to ensure the results are transparent and to encourage further participant involvement and debate (see figure 2 ). Detailed minutes of the discussion captured any additional information. Each participant was also given a short workshop assessment form to fill in at the end of the workshop, which asked what they thought of the workshop and how they could use the knowledge gained.
The PA-BAT was developed in part as a response to topdown, science-led transfer of knowledge. However, as Reed (2008) notes, local knowledge should not be accepted unquestioningly and a combination of local and scientific knowledge generally results in the most accurate result. The results from the workshop assessments were thus checked with expert input through a validation process. Any changes in the results were, however, kept to a minimum and recorded along with the justification for any revisions to ensure transparency.
As this was a regional implementation, volunteer national PA-BAT coordinators were recruited and trained to set up and implement the assessment in each country, and in each protected area a PA-BAT focal point was designated. In total the PA-BAT workshops involved 1,245 local people across the region. Following the workshops and data verification process, the results were entered into an Excel database. For each benefit and each beneficiary, indicators were entered using a three-point scale: 0 = no importance, 1 = minor importance and 2 = major importance. Potential benefits were recorded separately. Over 22,000 items of data were inputted into the database. An online platform (using the Excel Dashboard programme) was developed so PA-BAT focal points and protected area staff could enter additional information and search, check and use the results. The estimated cost of implementation was €65,000 (approximately US$83,000) over three years plus staff time (usually two people per workshop; one to facilitate the discussion and one to record the discussion). Over 30,000 km were travelled to implement the workshops.
RESULTS
This paper focuses on the results of the economic assessment of benefits only. Overall, the results showed a wide range of legal use of resources from protected areas which provide current (figure 3) and potential economic benefits (figure 4) to a wide range of stakeholders. Three findings are highlighted in more detail below. Firstly, although 95 per cent of stakeholders stated they already received some economic gain (i.e. both minor and major benefit) from tourism in protected areas, it was clear from the workshop discussions that there was potential to increase these benefits. Secondly, research highlighted the role of protected areas in a group of benefits, including local food production (agriculture, livestock, non-timber forest products, fishing, honey and in some cases hunting ), employment, etc., which are broadly termed as local development, and were all seen as having major potential for increasing economic returns from the protected areas. Thirdly, commercial water use has a major economic value in 50 per cent of protected areas, linked to the widespread occurrence of karst landscapes in the region which have highly productive groundwater supplies (Veni et al., 2001 ), but there has been a very uneven distribution of the resulting benefits (figure 5). 
TOURISM
Tourism is both an important and potentially important benefit from protected areas in the region (figures 3 and 4). In 2014, the World Tourism Organization reported that south-eastern Europe (Albania, BosniaHerzegovina, Croatia, FYR Macedonia, Greece, Montenegro and Serbia) was the most buoyant area for growth in tourism in Europe (WTO, 2014) . Although several protected areas in the Dinaric Arc receive high volumes of visitation, most tourist activity is focused on seasonal coastal and cultural tourism rather than year round nature-based tourism. In Croatia, for example, although the Plitvice Lakes World Heritage site has over one million visitors per year (IUCN, 2014) , the vast majority of tourist bed nights (95 per cent) are in coastal areas (Demunter & Dimitrakopoulou, 2014) whereas most protected areas are inland. There is, therefore, considerable potential to develop higher value, locally beneficial, sustainable, nature-based tourism. Being comparatively labour intensive, tourism provides multiple local employment benefits including: opportunities for women; relatively low barriers to entry (e.g. low educational requirements); and varied job opportunities, particularly important in areas with low agricultural activity (ODI, 2008) . Projections for naturebased tourism suggest rapid growth for this sector. At the start of the 21 st century ecotourism / nature-based tourism was growing three times faster globally than tourism as a whole (Coria & Calfucura, 2012) . The PA-BAT assessment identified 42 protected areas (over 76 per cent of those assessed) which have some income from tourism and have the potential to bring in more economic gain to local people and business (figure 4). Assuming this tourism is developed in a way that supports protected area management, it could provide a major boost to protected area finances and involvement of local people in management without undermining conservation values (Spenceley et al., 2015) . 
LOCAL DEVELOPMENT
The Dinaric Arc region of Europe retains cultural traditions which encompass both landscape and livelihoods. However, as in many parts of the world, changes in global production networks and increasing urbanization are changing the character of rural areas. Nearly three-quarters of Europeans live in cities (European Environment Agency, 2014), leaving many rural areas with depleted populations and depressed economies; the cycle of declining jobs, migration, lack of demand for local services leads to many rural areas being virtually abandoned, local cultures disappearing and traditional land-use systems collapsing. It is accepted that in many areas the survival of local cultural will depend on tourism, niche manufacture and recreation as a replacement for resource extraction and agriculture as the dominant economic drivers (Moseley, 2003) . All these values can, if carefully managed, be complimentary to protected area management.
In the Dinaric Arc study, the reinvigoration of traditional agriculture, including local production of medicinal herbs and honey, cultural and historical benefits and benefits specifically linked to protected area management (including nature conservation, education, knowledge building and jobs in protected areas) were all assessed as being more likely to provide increased economic gain in the future than the more 'traditional' (Terres et al., 2013) .
A wide variety of local products come from protected areas in the region. However, there is no regional or international marketing of these products that highlights their links to conservation and local development, and there is often little coordination between producers even when they are working in the same area. During the PA-BAT workshop different producers met each other and stated that they will try to collaborate in the future.
A few examples of regional products from protected areas include the protection of rare and endangered birds in the salt-pans of Sečovlje Nature Park in Slovenia is coupled with producing top quality and traditionally gathered salt. The Croatian Lastovo Island Nature Park in Croatia has 9,000 trees of a species known locally as 'Piculja', an olive cultivar native to the country; almost all the 800 inhabitants of the island produce olive oil for their personal use and sale which, together with fishing, is the main source of income. Beekeepers from all over Serbia bring their hives to Ðerdap National Park because of the clean air and linden trees, producing one-sixth of all linden honey produced in Serbia. Njeguši village in Lovćen National Park, Montenegro, produces a drycured ham recognized for its particular flavour and aroma resulting from the mixture of sea and mountain air and wood burned during the drying process. Over 100 drying facilities, supported by government incentives for the production of traditional products, employ many local people in and around the park. Ensuring that protected areas management plans include sustainable resource use for these important products will help build relationships with local people whilst protecting biodiversity. National or even regional marketing can enhance both the market for local products and raise awareness about protected areas (Kremer, 2007) .
Protected areas can also provide direct employment opportunities ranging from reserve management to resource-specific management (e.g. forestry operations), species protection, survey and monitoring, tourism/ visitor services, retailing and cleaning operations. The PA -BAT assessments revealed that in 25 per cent of the protected areas jobs linked to conservation management were the only source of income and thus vital for the survival of local economies. The majority of these areas are in mountainous regions where no alternative employment exists; so without the opportunities presented by protected areas people would leave. Research in the UK supported the importance of conservation jobs in rural areas. In these areas one or two secure jobs can have a major impact on families and the local community; e.g. young families do not leave the area, thus supporting schools, business, local shops, etc. (Molloy et al., 2011) .
COMMERCIAL WATER USE
The link between karst landscapes, water quality and economic benefit is clearly reflected in the assessment results ( figure 3 ). There is a variety of commercial water use from protected areas in the region. Water sourced from protected areas is important for the national water supply. Two capital cities and their surrounding area, each with a population of more than a million, get their water from protected areas: Sarajevo in Bosnia and Herzegovina from Vrelo Bosne protected area and Tirana in Albania from Dajti National Park. In Croatia, Krka National Park and Papuk Nature Park supply two counties (Šibenik-Knin and Požega-Slavonia) with water, while Velebit Nature Park provides water locally and to three nearby offshore islands (Rab, Pag and Pašman).
Lonjsko Polje Nature Park, Croatia © Andrea Štefan
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Hydroelectric Power (HP) is an important, wellestablished and often controversial source of power, often built in or close to protected areas. Krka National Park is home to the first commercial HP plant in Europe and second in the world (it began operation three days after the first plant in Canada in 1895). Although clearly an economic benefit to some sectors of society, plans to build major HP facilities in or very near protected areas throughout much of the region are likely to have serious detrimental impacts on the environment (see for example IUCN, 2012; Freyhof et al., 2015) , perhaps a reason why water was not seen as having potential for further economic gain in the region by local stakeholders (figure 4). The fact that so many protected areas in the Dinaric Arc are in upland areas which include important water sources means that conflict around these issues is likely to remain for many years.
Another economic link between business and protected areas in terms of water is through the bottling of mineral water. The European bottled water market was worth over €39 billion in 2012 and market reports predict future growth of 6 per cent per year (Technavio, 2014) . In some parts of Europe the benefits that ecosystems provide have for many years been recognized by companies that depend on high-quality water; for example, the mineral water company Perrier-Vittel pays to restore forests in the catchment where it collects water in France (Johnson et al., 2002) . In Croatia, more than 85 per cent of the population has access to high-quality water from the mains water supply system. Nevertheless, Croatia is ranked 12 th in the world for per capita bottled water consumption partly due to high numbers of tourists during summer. Bottled water is a thousand times more expensive than tap water; and the largest producer of bottled water is one of the most profitable companies in Croatia(Zelena akcija, 2014).
Across the Dinaric Arc, however, there is little evidence that commercial enterprises consider the protection of their primary asset by supporting the management of the protected areas they rely on, despite using the perception of quality water from protected environments as part of their marketing strategy. Durmitor water, for example, sources its water from the 'Gusarevci' spring within the Durmitor National Park, Montenegro, as it notes on its website (Diva, 2017) . Similarly, there are two bottling companies using water from Velebit National Park in Croatia; the natural spring water SANTA links the location with ensuring continued water quality (Santa, 2017). Jazak spring water from Fruška Gora National Park, Serbia also links the quality of the water with its location in the national park (NIS, 2017) as does Qafshtama bottled water located close to two protected areas, Dajti and Qaf Shtama National Park, in Albania (Qafshtama, 2017) .
Water use from protected areas in the Dinaric Arc provides a clear example of unequal distribution of benefits from the ecosystem services provided by parks and the benefits that accrue to local people. Although protected areas provide important non-economic water benefits (many water users living in protected areas do not pay for drinking water provision), the PA-BAT workshop participants identified the inequality of benefits distribution (figure 5). Only stakeholders in Shabenik Jabllanica National Park in Albania assessed economic gain from water ecosystems through locally organized irrigation associations. In contrast, Qafshtama, which has captured about 18-20 per cent of the national market for bottled water in Albania, provides limited local benefits (employment for around 20 local people and help with local road maintenance) and the local government does not receive any tax from the company as the water concession was given by central government. 
CONCLUSIONS
The implementation of the PA-BAT in the Dinaric Arc resulted in a large amount of credible data sourced directly from hundreds of local people across the region. The site-based workshops proved an efficient and inexpensive process for gathering information from protected area stakeholders, often for the first time since the area was established. An expert review process ensured the data were checked for accuracy and that clean data were inputted into the database for analysis.
The results indicate that the Dinaric Arc is well placed to re-orientate rural planning and livelihoods in a way which brings rural development and biodiversity conservation together as partners working towards similar goals, rather than driving opposing strategies of intensification versus conservation.
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Sue Stolton
RESUMEN
Los beneficios económicos y no económicos de las áreas protegidas fueron evaluados en 58 parques nacionales del arco dinárico de Europa, con la participación de más de mil personas locales, y se identificaron importantes beneficios económicos derivados del turismo, el desarrollo rural y el agua. El estudio utilizó la "Herramienta de evaluación de beneficios en áreas protegidas" en talleres para los interesados directos de todos los parques estudiados. Los resultados se están aplicando para mejorar la gestión en las áreas protegidas y aumentar la colaboración con los actores locales. El arco dinárico incluye partes de ocho países del sudeste de Europa. Si bien es una de las áreas más importantes del continente para la conservación de la biodiversidad, se encuentra sometida a las intensas presiones del desarrollo y muchas de las áreas protegidas de la región están subfinanciadas e infravaloradas. La comprensión acerca de la amplia gama de valores y beneficios de las áreas protegidas para las partes interesadas ofrece una buena base para desarrollar respuestas a nivel de gestión y políticas y ha tenido buena acogida entre los gobiernos y las organizaciones donantes. Los resultados sugieren que las áreas protegidas ya proveen beneficios económicos significativos a la población local de la región, a menudo en lugares con pocas opciones, y que es posible un mayor aprovechamiento de muchos servicios ecosistémicos sin socavar los objetivos y la eficacia de las áreas protegidas.
